Keywords: dawn chorus dawn song Emberiza schoeniclus extrapair paternity honest signal reed bunting sexual selection song diversity song rate song type Elaborate birdsong is thought to have evolved under sexual selection. Extrapair mating can enforce sexual selection and thus the selection of song traits. We investigated song rate and song diversity, two song traits previously shown to be under sexual selection, in relation to paternity success in the reed bunting, Emberiza schoeniclus, a species with high levels of extrapair paternity. We focused our investigations on songs sung during the dawn chorus because singing at dawn is likely to be an honest signal and there is increasing evidence that females engage in extrapair copulations early in the morning. We classified a previously denoted continuous song, which is mainly sung during the dawn chorus, as a new song type in this species. Males with high song rate and high song diversity were more likely to gain extrapair paternity. These two song traits were also positively related to the number of extrapair offspring sired. However, most of the variance in extrapair paternity success was explained by age. Old males sired significantly more extrapair young than young males. Possibly, the new song type plays an important role in the female choice of extrapair mates. Reed bunting females may prefer males that sing at high rates and with high diversity because this indicates high phenotypic and genetic quality. Alternatively, these song parameters may be linked to other sexually selected traits or be important in the intersexual competition for extrapair fertilizations. Ó
Elaborate birdsong is thought to have evolved under sexual selection. Extrapair mating can enforce sexual selection and thus the selection of song traits. We investigated song rate and song diversity, two song traits previously shown to be under sexual selection, in relation to paternity success in the reed bunting, Emberiza schoeniclus, a species with high levels of extrapair paternity. We focused our investigations on songs sung during the dawn chorus because singing at dawn is likely to be an honest signal and there is increasing evidence that females engage in extrapair copulations early in the morning. We classified a previously denoted continuous song, which is mainly sung during the dawn chorus, as a new song type in this species. Males with high song rate and high song diversity were more likely to gain extrapair paternity. These two song traits were also positively related to the number of extrapair offspring sired. However, most of the variance in extrapair paternity success was explained by age. Old males sired significantly more extrapair young than young males. Possibly, the new song type plays an important role in the female choice of extrapair mates. Reed bunting females may prefer males that sing at high rates and with high diversity because this indicates high phenotypic and genetic quality. Alternatively, these song parameters may be linked to other sexually selected traits or be important in the intersexual competition for extrapair fertilizations. Sexual selection is thought to be the main force that drives the evolution of birdsong (Darwin 1871; Catchpole & Slater 1995) . Comparative data and experiments have shown that birdsong plays an important role in male-male competition and in female choice (Collins 2004) . In socially monogamous passerine species, female choice is often not limited to the choice of a social partner because of extrapair mating (Griffith et al. 2002) . Extrapair paternity (EPP) can increase the variance in reproductive success of males (Webster et al. 1995 (Webster et al. , 2007 Møller 1998; Albrecht et al. 2007 ; but see Freeman-Gallant et al. 2005; Whittingham & Dunn 2005) and thus the selection pressure on sexually selected traits, such as song output or song diversity (Dolan et al. 2007 ). Studies on various bird species suggest that song is important in extrapair mate choice (Hasselquist et al. 1996; Kempenaers et al. 1997; Forstmeier et al. 2002; Byers 2007; Gil et al. 2007) . However, other studies have found no relation between song and EPP (Buchanan & Catchpole 2000; reviewed in Garamszegi & Møller 2004) . To be adaptive, a song trait must be recognized as an honest signal by the receiver and it must increase the reproductive success of its bearer. An honest signal is a costly signal indicating the quality of its producer (Andersson 1994; Zahavi & Zahavi 1997; Gil & Gahr 2002) . Elaborate song could be an honest signal indicating heterozygosity (Marshall et al. 2003; Reid et al. 2005) , parasite resistance (Garamszegi et al. 2005) or past developmental stress (Buchanan et al. 2003) .
Reed buntings, Emberiza schoeniclus, show one of the highest frequencies of EPP within passerine bird species (Dixon et al. 1994; Griffith et al. 2002) and they have a relatively elaborate song compared to other species of the genus Emberiza (Catchpole & McGregor 1985) . The reed bunting is therefore a suitable species to investigate the relation between song traits and female choice of extrapair mates. Previous studies on reed bunting song showed that males sing two song types: unpaired males sing a rapid song (type I) while paired males sing a slow song (type II; Nemeth 1996) . Nemeth (1996) mentioned that type II song is sometimes performed continuously and here we classified this continuous song as a third song type (type III; Fig. 1 ). Type III song is mainly produced during the dawn chorus. Song output early in the morning is likely to be an honest signal, indicating a male's physical condition, because the birds could not feed during the night (Cuthill & MacDonald 1990; Thomas & Cuthill 2002; Barnett & Briskie 2007) . Studies on various species have found a peak in the dawn song activity or intensity during the fertile period of females (Mace 1987; Eens et al. 1994; Welling et al. 1995) . It is also known from several bird species that copulations take place early in the morning
